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(54) ROBOT DEVICE AND CONTROL METHOD THEREOF 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a robot device and a control 
method thereof capable of extraordinarily improving amusement 
performance. 

SOLUTION: In this robot device and this control method for that for 
generating an action based on an action model, the action model is 
selected among plural action models based on at least one of input 
information from the external and self-action and/or growth history. As 
a result in this control method for the robot device, the next action 
that is the optimum can be continuously performed in accordance with 
a current situation, thereby a robot device and a control method 
thereof capable of extraordinarily improving amusement performance 
can be provided. 
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MUZZ. Zntfy h&B. 
[St#3l3] &±&ft®*:7 : MZ\3.Ts!)&!fcmiiLfimfe 

& < <t h i w±«±seff n^^uouA 

mbm*n® ; E7 : j\'V>itiJj£mvi-rz>z. z 
mum i \z%,m<Dn#y h^g. 

<D&&^RZfX\t*m* : rMZfeCfc , &&<Dm'£:^&& 

i mttmm^fMD&iti* a«-r s ztz&mt-r 
im^m6] ±.$mw.ztitc±tzftm : E7 : )v<DBit)\z& 

±$zxti®%i£±iznmRzfiji.\ztiLm®mii(D'>tt< t. 

h-^iZ&^T. &±%&ft® ; E ; r)\'<Dliitl<D'Pfr£>'> 

x. mm*TMz&cf£®m<Dm'&^Rzfixit*m : f:7 : 

MZfcCtz'&*<DBZ'£:^>S:&3E?2>Z\ii$:&®i£TZ>m 
[0 0 0 1 ] 

(DMWJsmzML. Minify ho* 7 HcSfflLTfiF 



[0 0 0 2] 

tfxm&WFihmAizjiom&RzfmftzftT^z,. frfr 

Z^y ha#y Mi. -)SmSIC*3^T©W-r^^?SI 
[0 0 0 3] 

<Dttu\zfcc/tmmte.k<Dn®Rzf®ft£ftio-e&&m 

mSi^^-—*f\Z^-A.T. ly hatfy htVX<DTS. 
[0 0 0 4] *&WiW±<D,S£#«LT&2nAct><S 

mmRzfirnfflmijmzmm l «fc a t-rs fcoTc&s. 

[0 0 0 5] 

[is)S5»ft-rsfc«?)OT^g] ^•5gDS^«P*-r^fe 

**SS^»C*5t^T«> n#y hmWRZt*<DfflWJ5miZ 

ffl^r, 9vm.fr *><DAtitfm£&E.<?>ftmmmRzfixte 

[0 0 0 6] 

[0 0 0 7] (1) ^HJSOJgSgKJcS"*;/ hD*7 K 

<nmtfL 

bi£&v»t. i\t±t*£i,T*mm<nBmz&z>'<y 

-E-*timS5n.--y h3 A~3D^a^$tl5<h^(C. P# 

sc^.- h 2«^®g8&o:^«getc^n^n^ggjL--y 

h 4 RtfJKHg^ - y h 5 ^ ft* Z. £ IZ J; 0 

[0 0 0 8] C<Oli«i:aBJ---y h2WrtS8lCtt^7T 
ffi 2 A&tfTffi 2 B tCti^-n^n^MP 2 AXSl^Kg 

©ALfc^*P^S8a- y h 2rortg5Sr^-LT^P 

h 2 W 85 n & £ <S L » ^> i 5 fC ft s n T V» s . 
[0 0 0 9] (2) ^-v hntfy h->7.^A©l^gpmfiK 
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=.yh2\z\z. ;©^^ ha#y h i ±w<nm^mm 

■fZ>I}> hO — 5 1 0 <fc. Z\<n^.y t>D#7 h 1 CDKjTJ 
fii&SAyf'J 1 It. A-V7-'J-fe>-tM 2&tf&-fc 

znx^z. 

-5-?-f £D*>2 0<h. rgj irffl^t-SCCD (Char 
ge Coupled Device ) ft*? 2 It. 5 y 3~t >+r 2 2 
<h. r PJ izffi^-r-5Xtf-*2 3<t. *nHffil8-«i> 

•y-^T^-siEgi-fe >-•*- 2 4 ft fa^n-fnBfie&gicE 

[0 0 1 1] 2<b\Z&m&3--v r-3 A~3DOHIi5gg 
»^>. &mU3-=.-y \-3A~3DRZfim&m3--v h2 
0>&a*Sg?5K ^863.- h4&tfJP«:gBa--;/ h 2OT 

2 roaig^ftficii^-n^ny^^ix-^ 3 aa, 

~3AA|[ . 3BAj ~3BA(( . 3CAi ~3C 
A K . 3DAj ~3DA K . 4Aj ~4A L . 5Aj ~ 
5 A M tf&m2tlT^Z>. ^LXm^ZL-y K4fflY1' 
^D*>2 0li, zx— if^e0^Lftt»+r^> h*37> 

gt^s 2^u> 1 oicsim-r-st^ic. &8§ 
miz&m&mmmfemns 3 iitn> ha-7 1 o»c 

21 til "5"^. 

[0 0 12] $^)lc^ >5 1 -t>-y-2 2 1i. @ll:i5^T 
We.^ft<tOlC^gBZL- > H4«±g61CStte.nT*3 

0. a.— y--^f>ro r&T£j rjtfc<j t^ofc^s 
Mft^AntlC^Ogttfcffi^Sr&tijU &iht£%:&JE 
Jj&&miiS 4tLta>hD-7 1 OlC&ttJT -5. 
[0 0 13] ^tCjPWgBi--;/ r- 2©A7fUt>D- 
1 2tt. AyfU 1 1 »Sfi£J£l&©lgtC#t:rTtfctB 

<t UTWS^n > h n-5 1 0 iC&iB-f -5. 
[0 0 14] 2*>izm#m=L~y h2®f»t>*l 3 
li. *y hn#y hlcortg&Sgfc&iiJU S^&iiiJS 

[0015] z*>\zm#&3--y h 2 ommm-t>v i 
8ii. S:+sue>¥fi:T3ftli (Xtt. y(*. z«i) 77ft 

m^s 7tua>ha-7 1 otc&aj-r*. 

&-fc>+ri 91*. Sc+sus»mfi:T3& (Rfc. Pft. 



S«iai{a^S 8tLT3>hD-7 1 0 fCjgtB-T-S. 
[0016] 3>hn-7l0li. 7-fi7D*>20. 
CCDA/721, Sai-fe>-y-2 4. ^ y?~t>-*2 
2. Ayr'Jt^l 2. &-fe>lf-l 3. iinSffi-fe>+r 

1 8. ^iis-t:>+ri 9fr*>t3-*.t>txz>&pmns 1. 

gj««*|S2. !EStiai^ffl^S 3. !E^ttJ«#S4. 
A-y^'JSfi&fflfl*! S 5. &&tMI^S6. Un&£«t 

fttOTW&^JIff-r*. 
[0017] -tLT3>hD-7l0lt d0)!fij»r^ 

2 n ttn y □ # y a <t iz s-^^ < ff m & friz, u . 

&Lj£.m%k[zm-3^X&mtS.7>7T3.3L-?2 AA, ~3 
AA|( . 3BAj ~3BA|(. 3 C A| ~3CA[( . 3 
DA] ~3DA|( , 4Aj ~4A L . 5A ( ~5A M S 
^g)$-a-^>il<i:lCJ;0. m&3--y h 4 &±TtE*HzM 
h 5 &W)fritft 0 . &K)gpn.- 
•y h3A~3D*S»jLT*ffS-B--5)ft<i:(DrT»)«rfi : ^ 

[0 0 18] SfeC(D(Sa> ho— 7 1 Ofi. ittglcfS 
UT^WW^^S 9*Xtf-*2 3lC#iLSC:<hlC 
J; 0 iKt^fl^ S 9 1CS^< #^Sr^g6»cdi^ £ tirfc 
0. C©^7hD^7M«) r@J OGLmizmiZtlfZ 
a^LS^LED (Light Emitting Diode) 

[0 0 19] d»i5l:LTCffl^7 hn^7 Ml:* 

^ w \z n m v z> j: ^ ic ft s nx ^ s . 

[0 0 2 0] Ztzm#m3-=.y h2rt«nSBfSte^ : & l J 
1511 ngBA^JfApf^ft^t'JX^^ >^^Wf2g 
iSfttTftO. ^KIB&^lcii^-y hn#7 h l^lc 

0 n r w±k!i l rzfflffl 7 a if ^ a a^s!>&jrt ? nr ^ 

•5. ^^iCrtSBtett^^'J 1 6tC«. A-H^i7l 
A. ^S«S&^<H4i«ffifti:^»ft^pTgEftttS8Tte 

isntus. cnensptett^^u 1 sR^ggfatg 

^^E'J 1 6\Z&M2t\X^Z>&m<Ds'nif ; 7L>&.Ztmn 

3>ho-7 1 oommzfccxmmsiw&i 7& 

^*-»^U^SJ;ptcft$nT^-5. 

[0 0 2 1] cnicJ;0a>hP-7 1 Ote. ffiffiK* 
SBl TICtoTnggffitt^t'J 1 5 SO^ggtetl: 7*^:11 

1 e^^K^th^nfc&awyn^^A&j/waics^ 

^T. ha# y MOTrTllj^StSTSCltlCfcO. 
SSSt!£lC«»&LT^Sft7 KU7.3 A A, ~5A M «: 

£«s«cic:i;Txfcr-*2 3^e. : &^€Ui^r^ 
•t^icftsnx^?). 

[0 0 2 2] Z.<7)^iZ>iZLXC(D^y hntfy h 1 lCi3 
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[0 0 2 3] (3) 1y hD#7 h<Dftm&m 

fr%*y><Dmv>v>&o\z. mtEv>Vimzfectzmmti.-A. 
<DnmRzfmftz?ft>itz>i:mz. T&£<»mmzm-3^ 

T&<DftmR Zfmit £ tt* <fc "5 IC U £ tlX lr» s . 
[0 0 2 4] ccTrw^Jit'^o^^nroffH 

4fiSicn-r-5=i>hD-7 1 o<7)ffls«co^TUiwr 

■5. 

[0 0 2 5] 0 3»C^-TJ:^»C. hntf y h l<Dff 

®%.tfuzm-rzzi> ho-? i o tf>&gcort5g£fi8HEi$ 

*h30. UilMilM-^S'xj? b3 0V>&gll£Mk$:AJj 
-fev>^^i7X ( Semantics) tumin&X^Jlc^ft 

h32i, a :/s>iir h3 lii^iens 

AJj-fev^W i'X&tflgti! • ^f^B^y^x? h 3 
2 ©*3Ma*C*"2lr>Ta« ^rUBttff WrMJWt 
5fT»£fi)c*:7>?xi7 h 3 3 «t. ^^ff»^B£^-^^x 

* h 3 3ic^x^$n;tfTifrt5 i ;i'ro5^<fT^ 

»CgjgAj:fT»; ; Ex^^^-r^ff»)aJ?^-y>'x^ h 3 
4t, &79f al-? 3 AAj~5 Ajj £Sf!iiH9p-r 

SCilCtO^^ ho* y h 1 izm&nmm&.*7>>x. 

9 V 3 4\Z±r>T&feZntc'rt®l : t7)l\ZfoVtc'fTWl*: 

mzimtzftm&m*?^*? v- 3 5 ttc^tt^cii:^ 

[0 0 2 6] dcr»«^|g^^-^ , v ! x^ h3 Ofi. V-f* 
□ *>2 0A^M6n^<l§Sl. CCD*/7 
2 1^f,Ue^l5I{fei^S2. ^gi-b>+>-2 4A^e> 

#A^»n^[ESis]^m^s 3. ^•y^ L -fe>-y-2 2^e># 

■y h 1 (DrnWOVite^. JL— n.-*fCD® 
%frimiz<Dm$kZ$2&-rz>£#\Z. rtSB-fc>-tf-2 4£ 
fi}fig-r^>A , y7 L U-fe>-9-2 2Rt/ja-t>U-2 3ri>£#;t 
Stl-SA'-yx'JJSg&tiifi^S 4 Ktfg*&tiJfI^ S 5 K 

h3 ncii»-r-2>., 

[0 0 2 7] Z\<DmVH$£&*Zf2SjL9 H31I1 §gIS* 
^/if h 3 0^e««&$tl^igiSife*SrA^-fe^>7 i 

*tM*^-/i^ h 3 2X^fT»)±fi£^yv 5 x^ h- 3 
3K{JMS-r*. 



[0 0 2 8] ««-*fg^f«^-y^xi7h3 2»i. tfclS 

ibis^^u i 6^esE*-aj$nfc(iA<t^3 6<ticscf 

^i^x^ h3 3»Cii»-T-5. CKDflAliflSlCli. A*-tr 
[0 0 2 9] frfrZ&m ■ *m±i$.*7i?x. 9b32 

*-5>*&m-tz>iLmz. rgra 

[0 0 3 01 jUfrttKJKW • *m±&.*Zf vx ^ h 3 2 

•y h io)m.$E<Dftm\z*u,Tftm-?2>m&^ii, f&^m 

[0 0 3 1] ffifj^^y^x^ h33ll jg"*^^* 
^-^xi7 h3 1 A^«^Stl<&A^-lrV>7 : --<f X«t. 
®« • *flg*^^vxi7 h 3 2frt><&]&2tlZ&®m 
RZf&Wv£<Drt7 *-?mt. tf2rt<Z>(>?gB 
IBtg^^E'J 1 6^e>^*ll5$tlfc^S^3 7JCS-^ 
t^T. ^y hD^-y M A^(c5SS-r^fT@l€r^#?-r 
•5. 

[0 0 3 2] fflb^^y^x^ K3 3H §4l;*f 

>y h i Amzmm.^mti.fTm^^-y^'ttx^tinm^ 

f;M0Ai ~4 0A N <hLTffi^JLfefTl!) : Ex;U5'f 
4 0i:L,TI9:^LT*#. ^^ff ft^^U^-f ^ 

5U4 0(7>tf*^, ^$nfc-t>-y-m^7<o^^s*?^i 

mrnm^zTfrA 0 A[ ~4 0A N ^^-TSi'pJC^: 
[0 0 3 3] dCDffft^-r^U^-f "fy 'J 4 0 JCfi. 

■-. rij^n^-KfTft^Jki . r«g««» 

mR2fttc^<z>fr<D&ftmm\z*ti'etittfc2-&x. . 
^n^n&ftLfcffib^T^M o a, ~4oa n a^tt 
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too3 4] tz&z.o>"0im<»&&.(nm-ei. ^nm^ju 

4 0Aj -4 0 A N \t. ^OTffld^ft^T-S^tL 

t. @5ic*TJ;5^iowy-K mm) node 0 

~NODE n frt>1&<DiiV>J— KNODEq ~NODE 

„ tcs^-r-s^Sr&y- knodeq ~node„ n& 

Mt57-^ARC, ~ARC n+1 lC*fLT^*ven 

Wife$tircm&mmp\ ~p n+ i »c*-rf^T«g*«tcft 

[0 0 3 5] flr^WIC. &'fr®)fr)i<4 0 Aj ~4 0 A 

ode 0 ~node„ ic-t^a-fn^jiS^-frT. cine.y 
— knodeq ~node„ z:t.v>mG ic^-rj;^^ 

[0 0 3 6] d<D#SiiI&3l3 7TI1, ^y-KNO 
DE 0 ~NODE„ iZ&^Tm&3itt£-?Z>\tl'1 ^> 

sot r^-^rotefflj wfficiJtt-s^-r^^iic 

[0 0 3 7] S£oT06WMI^3 7T^^tl^y 
-KNODE 100 Thl:. f#-;U£&tii (BALL) j 

\zS-z.t>nz>*:<n-$.-)V<n rA#$ (SIZE) J A! 
r50^6100 J WlS5HT*-5C<i:dtft6«y-KtcS^^ 
•5/t*&©3:#<!:te-2T^-5. 3.fzZ.<D/- KNOD E 
, 00 Tli. rsg^^tB (OBSTACLE) J 

z.<bnz*<nm&y>3L-c<D rmm (d i stanc 

E) J r40^€.80j <0®ffl-C$.^*\ Xli!g« • 
^*y-^x^ K3 2lC«ft$nfc rgtf (JOY) j 
CD/^y-^M** T50^660J . rjg# (SURPRI 
SE) j <r>rt?*-?m. r30^e.60j £L<« rffiL* 
(sudness) j <n/\? *-?mw rgo^eiOO j 

[0 0 3 8] £*:ttffiif#3l3 7 Ttt. rffiwy-K^ 

w^s^j <Dm\z$mz omz^o 

y-h'NODEo ~NODE] ^ e>jS#-C#<5 / — K€ 

#fiiofc<h£lca#T£5{fcro&/-KNODEo ~N 
ODE„ 'NOg^Sg^ rffl<DV- K'vCOa^Sg^J 

ode 0 ~NODE n \zm&-rzmztiijrt'<z'tfmtf 

*J WffllCfctt^&rT^SS^WSJttlOO [%) <tfr-r>T 



[0 0 3 9] 0EoTB6OT4fctg&#^3 7T«$n-5/ 
-KNODE 10 o "Cli. WiLli T#-;U€:^ai (BAL 
L) J L. -£-<Z)#-;M& r^c#5 (SIZE) J *i T50 

^e>ioo j «eHT**-5<i:^^is^^^A.enfc« 

^•iCli. T30 C%) J ©5S*T Ty— KNODE 
120 (node 120) J lZ&&-?£. fACT I O 

N1J OfTift^tii^^n^CiKh^^. 
[0 0 4 0] -e-LT&ffft ; tx;i'4 0 A i ~4 0 N fi. 

-e-n^n c <z> j; 3 tt.vtmm»m t. u Tiaa* $ nfc y - k 

NODEq ~NODE„ *^K^>t>Jgdi-5<fc3{CLT« 
"Stlfct^fcifK. Mt5/-KNODEo ~NOD 

l. ^m^m^nmrnvi^-/^^^ h 3 4icai^-r^J: 

[0 04 1] ffSjSiRTi-y^i^ ftWi^rfr 
7-1 4 O^&rrlb 1 ^^ 0 Aj ~4 0 N 

43^t«. 0 4tci3^TTffll(c^fB$nfcffi<) ; ex;i'4 
0 A, ~4 0 n \3.E&9tM&&fc<WL'fcZnT^Z>. 
[0 0 4 2] SfcfriM«l:t:/-;>:c* H3 4«. rrK)3* 

T'&\zmm?r mmmL LTwi±5^-t-7 >^ ^ x zmm 
sc; rstxj (Die) icfiEoxaMit^rort^^^n 

ZJ:o\ZtSit<nT^Z>. 
[0 0 4 3] C<D&%k. if^MsEt^iJ'ha 

21i. rgtf (joy ) j . TigL^ (sadness ) J . 
rjgO (anger ) j . rjgfr (surprise) J . Tj^S 
(disgust ) J Rtf rstl (fear) J CD^tf 6 OWlttd 

sex rftrenfcj /i<i:««p3twiSiSi^s<t, mmmm 
Rzf?Tmmvi*~7i;x? h 3 4^e>^x€.n-5iij^-fe-7 

>t- ^ X <h ts.£ lc«-^^Tia^5ESi-r -5 J; 3 iztz $ n 

[0 0 4 4] Hewlett, rrSjS^^^'v'x^ h3 4lC 
43V»T. «7f'Jt>1tl 2(D^tt5^^A*v-r'J 1 1 

5tw(c (A-yy-'jm^nm^^i 4oa n $a«?f 

[0 0 4 5] *fcrtyr'J 1 1 W^S«g|^^ 
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eittisffiiitx^j 4oa n _j zmiR-rz. 

[0 0 4 6] £<=>«C rij^a> ; e- KfTift^^Uj 4 0 

£t£<, AOT^f *D*>2 0 ©&tB*Sai#:i— tfCDfg 
- Hff DHEt^UJ 4 0A K £g&-r-5. 

[0047] fmm^mnm^'rJi'i 4oa 4 
i cd st# ic x-jmn-<D mmm<$> z c <t £ ^-r «■& ic 

[0 0 4 8] £€>K±i$L;£ffiftie&KftoTE?aj;*n 
fc&fffttriMOAi ~4 0A N C0 5^ r^^^mj^ 
ffffijt^J 4 0 A 4 l£-Q<Dftm^)lt)Wfc2nZ>^ 
?t >t 2 2 ©tffifel*^ 7 h n * 

•y h i co^*i^u^;n^±^ft;bfcc:i^S-r«^ 
icfi. fll5few»c ngft s^ff Wi* 4 o a 3 

[0 0 4 9] 2 61c±3iUfc8^liE&KftoTgH*aj$n 

^&ff Kj-tx^i'4 o Aj ~4oa N £>5*. mmsimn 

ft^ExJUj 4 0A 3 STCOfTlft^x^^S^n-SCi: 
^O^-f ^DjJ>>2 0. CCD*/72 1. *>y 
=f-t >■* 2 2 KtfXfi/N' 'Jt>U-2 2 CD&tt}*S3ia* 

jUj 4 0 A 2 SM^TS. 

[0050] *UT±ftisfca$&KtticfiE-3TeM3n 

fc&fTft^xJM 0 A, ~4 0A N C03^ rg^gg^ff 
%^=f)V\ 4 0A 2 STCDrrWHExJl'tf&jeSn-SCt 
AOCCD3!j^72 1 tPf tfffiBt-fc>-y- 2 4<9& 

xJUj 4 0 Aj £a&-f«. 
[0 0 5 1 ] ^COck5lCLTtfW;a»?*^> ; x^ h3 4 
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